Regional brain abnormalities in norepinephrine uptake and dopamine beta-hydroxylase activity in the genetically epilepsy-prone rat.
Two markers for noradrenergic neurons: 1) desmethylimipramine sensitive norepinephrine (NE) uptake and 2) dopamine beta-hydroxylase activity were compared in various brain regions of normal and genetically epilepsy-prone rats (GEPR). These studies were designed to characterize further the nature of the noradrenergic deficit in GEPRs, which has been described as a reduction in steady-state NE levels. The high affinity (desmethylimipramine-sensitive) uptake of 3H-NE into crude synaptosomes was found to be significantly reduced in widespread areas of the GEPR forebrain including cortex, hippocampus, amygdala and hypothalamus. GEPRs also displayed a reduced uptake of 3H-NE in synaptosomes from the inferior colliculus, a structure that has been implicated in the audiogenic seizure, but other regions of the brain stem (reticular formation, cochlear nucleus, cerebellum) failed to reveal abnormalities in NE uptake. Reductions in dopamine beta-hydroxylase activity seemed to parallel the reductions in NE uptake regionally (except for the caudate nucleus), and both deficits (uptake and dopamine beta-hydroxylase) were similar in magnitude to the decrements in steady-state NE levels reported previously. The present findings therefore support the concept that there is a reduction in the number of noradrenergic terminals in most structures receiving noradrenergic innervations in the GEPR brain.